[The NMR study of succinate formation from exogenous precursors in anaerobic rat heart mitochondria].
Succinate formation during incubation of isolated rat heart mitochondria with exogenous precursors, malate, alpha-ketoglutarate, oxaloacetate and L-glutamate was studied in the absence of aeration. The formation of succinate, the end product of the tricarboxylic acid cycle, occurs via two pathways: through reduction of oxaloacetate or malate and via oxiation of alpha-ketoglutarate. The highest rate of succinate synthesis was observed when mitochondria were incubated with a mixture of 5 mM L-glutamate and 10 mM oxaloacetate, i.e., when both routes were used simultaneously. The [U-13C]succinate/succinate and aspartate/succinate ratios were equal to 2, when mitochondria were incubated with 5 mM [U-13C]glutamate and 10 mM oxaloacetate. Therefore, the amount of succinate formed from [13C]alpha-ketoglutarate via transamination of [13C]glutamate with oxaloacetate exceeds twice succinate production from oxialoacetate. These data suggest that GTP formation in the succinic thiokinase reaction should exceed twice the ATP yield coupled with NADH-dependent reduction of fumarate.